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$\Omega=R$ $\Omega$ $P$ 2
.
(H) $P[\omega,\omega+h]\leq Mh^{\rho}$ $(\omega\in\Omega, h>0)$
(D) $|\hat{P}|\leq M|u|^{-\rho/2}$ $(u\in R)$
$M,$ $\rho$ , $\hat{P}$ $P$ .
Cantor . , Kershner [9],





THEOREM 1. $P$ (H) . $\{\phi(j)\}$
$\phi(j+1)-\phi(j)\geq dj^{-\alpha}$ $(d>0,0\leq\alpha<1/2)$
, $\{\gamma_{j}\}$ , $\{a_{j}\}$





THEOREM 2. $P$ (H) , $\{\beta_{j}\}$
$\beta_{i+1}/\beta_{j}>1+cj^{-\alpha}$ $(c>0,0\leq\alpha<1/2)$

















, 3 [28] Hadamard
.
$P$ $[0,1]$ Lebesgue 3 (




THEOREM 4, 5, 6. 1, 2, 3 $\{a_{j}\}$




. $x$ $\{a_{n}\}$ .
$P$ LebeSgue [25], [26]
.
, $f$









THEOREM 7, 8, 9 1, 2, 3 $\sqrt{2}\cos(\cdot)$ $f(\cdot)$
, $\{\beta_{j}\}$ , $\{a_{j}\}$
$A_{n}arrow\infty$ , $a_{n}=o(A_{n})$ as $narrow\infty$
. , 7 , $\{x^{\phi(j)}\}$
$\phi(j+1)-\phi(j)arrow\infty$ as $narrow\infty$
.
THEOREM 10, 11, 12. 7, 8, 9
$A_{n}arrow\infty$ , $a_{n}=O(A_{n}(\log A_{n})^{-8}(\log n)^{-1})$
.
2. Salem-Zygmund
$\{\sqrt{2}\cos(2\pi n_{j}\omega)\}$ $Kac$ $[7]$
$n_{i+1}/n_{i}arrow\infty$ as $jarrow\infty$




THEOREM A. $\{n_{j}\}$ Hadamard
$n_{j+1}/n;>q>1$ $(j\in N)$
, $\Omega$ $[0,1]$ LebeSgue .
$\{a_{j}\}$
$A_{n}^{2}=a_{1}^{2}+\cdots+a_{n}^{2}arrow\infty$ , $a_{n}=o(A_{n})$ as $narrow\infty$
. $\{\sqrt{2}\cos(2\pi n_{j}\omega)\}$ $(\Omega, d\omega/|\Omega|)$
.











$\phi_{n}(t)=E\prod_{i=1}^{n}(1+\frac{ita_{i}}{A_{n}}\zeta_{j})$ exn $(- \frac{t^{2}}{2A_{n}^{2}}\sum_{j=1}^{n}a_{i^{\zeta_{j}^{2}}}^{2}+\sum_{j=1}^{n}O(|\frac{ta_{j}\zeta_{j}}{A_{n}}|^{3}))$
.
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$\overline{2A_{n}^{2}}\sum_{j=1}a_{j}^{2}(\zeta_{j}^{2}-1)$ , $i\neq j$
$E( \zeta_{i}^{2}-1)(\zeta_{j}-1)=\int_{0^{1}}\cos(4\pi n;\omega)\cos(4\pi nj\omega)d\omega$
$= \frac{1}{2}\int_{0^{1}}(\cos(4\pi(n_{i}+n_{j})\omega)+\cos(4\pi(n_{i}-n_{j})\omega))d\omega$
$=0$






























(2) $\frac{1}{A_{n}^{2}}\sum_{=j1}^{n}a_{j}^{2}(\zeta_{j}^{2}-1)arrow 0i^{p}$ . $\{\zeta_{j}^{2}-1\}$ .
(3)RieSZ $E\zeta_{j_{1}}\ldots(j_{r}=0\cdot$
(2) $\{\zeta_{2}^{2_{j}}-1\}$ $\{\zeta_{2}^{2_{j-1}}-1\}$ (2’)
.
$q<3$ . $r\in N$
$q^{r}\geq q/(q-1)$ ,





$\zeta_{j}$ . COS $r$ BlOCk
.
$\frac{1}{A_{Nr}}\sum_{i=1}^{Nr}$ a$i \sqrt{2}\cos(2\pi n_{i}\omega)=\frac{1}{D_{N}}\sum_{j=1}^{N}d_{i}\zeta_{j}$
, $(_{j}$ .
$D_{N}arrow\infty$ , $d_{N}=o(D_{N})$ as $Narrow\infty$
$|\zeta_{j}|$ \leq r . $\zeta_{j}^{2}-1$
$(_{j}^{2}-1= \frac{1}{d_{j}^{2}}\{\sum_{i=(j-1)+1}^{j_{r}}a_{i}^{2}\cos(4\pi n_{i}\omega)$
$+ \sum_{(j-1)r<i_{1}<i_{2}\leq j_{r}}a_{i_{1}}a_{i_{2}}\cos(2\pi n_{i_{1}}\omega)\cos(2\pi n_{i_{2}}\omega)$
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Fourier $2n_{j_{r}}$
$n_{i+1}-n; \geq n_{i+1}(1-\frac{1}{q})\geq n_{(j-1)+1}(1-\frac{1}{q})$












$1+cj^{-\alpha}$ $jarrow\infty$ 1 , (2’), (3)
$r$ $j$ . $\{\zeta_{j}\}$
(1)
.










, $\Omega$ $[01]$ LebeSgue .
$\{a_{j}\}$
$A_{n}^{2}=a_{1}^{2}+\cdots+a_{n}^{2}arrow\infty$ , $a_{n}=o(n^{-\alpha}A_{n})$ as $narrow\infty$




$E\xi_{i_{1}}\ldots\xi_{i_{r}}=0$ $(r\in N, i_{1}<. .$. $<i_{r})$
. . 3
Multiplicative Systems $(MS)$ ,
.
$Salem-Z^{yg}mund$ , { $\sqrt{2}$ COS $2\pi n_{j}\omega$ } LebeSgue
MS





. MS $E\xi_{i_{1}}\ldots\xi_{i_{r}}=0$ eXaCt $0$
, RieSZ 1
, nealy $0$ .




Historical Comments , $[4]$
WMS . .
$|b_{i_{1},\ldots,i_{r}}=E(\xi_{i_{1}}$ . . . $\xi_{i_{r}})$ , $\overline{b}_{i_{1},\ldots,i_{r}}=E((\xi_{2i_{1}-1}^{2}-1). . . (\xi_{2i_{r}-1}^{2}-1))$ ,
$-\overline{b}_{i_{1},\ldots,i_{r}}=E((\xi_{2i_{1}}^{2}-1)\ldots(\xi_{2i_{r}}^{2}-1))$
, VeCtor $B_{r},$ $\overline{B}_{r}$ $\overline{\overline{B}}_{r}$
$B_{r}=(b_{i_{1},\ldots,0_{r}})_{i_{1}<\cdots<i_{r}}$ , $\overline{B}_{r}=(\overline{b}_{i_{1},\ldots,i_{r}})_{i_{1}<\cdots<i_{r}}$ , $\overline{\overline{B}}_{r}=(\overline{\overline{b}}_{i_{1},\ldots,i_{r}})_{i_{1}<\cdots<i_{r}}$





$||B_{r}||_{\delta}^{1/r}\leq Br^{1-1/\delta}$ , $||\overline{B}_{r}||_{2}^{1/r}\leq Br^{1/2}$ , $||\overline{\overline{B}}_{r}||_{2}^{1/r}\leq Br^{1/2}$ $(r\in N)$ .
THEOREM 13 $\{\xi_{i}\}$ WMS , $\{\lambda_{i}\}$
$\lambda$
$\infty$
$\sum\lambda_{i}^{2}=1$ $|\lambda_{i}|\leq B\lambda$ , $\lambda\leq 1$ $(i\in N)$ ,
$i=1$
$|\lambda_{i}\xi_{i}|\leq B\lambda$ $(i\in N)$
$\delta\in[1,2$ ) $B\geq 1$ .
$\sum_{i=1}^{\infty}\lambda_{i}\xi_{i}$ $F$ $G$
$L_{\infty}$ -norm $L_{1}- norm$ .
$||F-G||_{\infty}\leq LB^{2}\lambda^{(1/4)\wedge(2\Delta/3)}$ , $||F-G||_{1}\leq LB^{3}\lambda^{(2/7)\wedge(4\Delta/5)}$ .
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$L$ , $\triangle=2/\delta-1$ .
,
.
$\frac{1}{A_{n}}\sum_{i=1}^{n}a_{j}\xi_{j}arrow N_{0,1}$ as $narrow\infty$
.
$\lambda_{l}=\{\begin{array}{l}a_{j}/A_{n}j\leq n0O\cdot W\cdot\end{array}$
$\frac{1}{A_{n}}\sum_{=j1}^{n}a_{i}\xi_{j}=\sum_{j=1}^{\infty}\lambda j\xi_{j}$ , $\lambda=\max_{n}j\leq|aj|/A_{n}$






LEMMA 14 $|t|\leq(8B^{2}\lambda^{\Delta})^{-1},$ $p<\infty$























Hadamard $q>3$ . [24]
, blOCking $techni^{q}ue$ 2
.
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, $\xi_{j}=\sqrt{2}COS(\beta_{j}t\omega+\gamma_{j})$ $\{\xi_{j}\}$ a.e. $t$
13 , WMS , .
[24] Lemma .
LEMMA C. (H)
$\int_{v}^{v+1}|\hat{P}(ut)|dt\leq D|u|^{-\rho/2}$ $(u, v\in R)$















. a.e. $t\in[v, v+1]$
$||B_{r}||_{1},$ $||\overline{B}_{r}||_{1},$ $||\overline{\overline{B}}_{r}||_{1}\leq c(2D^{/})^{r}$











$b_{k;i_{1},\ldots,i_{r}}^{*}=E$ $(\xi_{2i_{1}-1}\ldots(\xi_{2i_{k}-1}^{2}-1). ..\xi_{2i_{r}-1})$ ,
$b_{k;i_{1},\ldots,i_{r}}^{**}=E(\xi_{2i_{1}}\ldots(\xi_{2i_{k}}^{2}-1)\ldots\xi_{2i_{r}})$
$B_{r}^{*},$ $B_{r}^{**}$ veCtor
$B_{r}^{*}=(b_{k;i_{1},\ldots,i_{r}}^{*})_{1\leq k\leq r,i_{1}<\cdots<i_{r}}$ , $B_{r}^{**}=(b_{k;i_{1},\ldots,i_{r}}^{**})_{1\leq k\leq r,i_{1}<\cdots<i_{r}}$
.
THEOREM 15. $\{\xi_{i}\}$ $\{c_{i}\}$
$||B_{r}||_{\delta}^{1/r}=O(r^{1-1/\delta})$ as $rarrow\infty$ for some $\delta\in[1,2$ ),
$||\overline{B}_{r}||_{2}^{1/r},$ $||\overline{\overline{B}}_{r}||_{2}^{1/r}=O(r^{1/2})$ as $rarrow\infty$





$\lim sup\frac{1}{\sqrt{2C_{n}^{2}\log\log C_{n}}}\sum_{i=1}^{n}c_{i}\xi_{i}narrow\infty=1$ a.s.
. WMS
Berkes
$c_{i}=1$ , $||\xi_{i}||_{\infty}\leq B(i\in N)$ , $\sum_{r=1}^{\infty}||B_{r}||_{1}<\infty$ , $\sum_{r=1}^{\infty}||B_{r}’||_{1}<\infty$ .
.
$c_{n}=o(C_{n}^{1-\epsilon})$ as $narrow\infty$ , $||\xi_{i}||_{\infty}\leq B(i\in N)$ ,




THEOREM 16. 16 $(*)$ .




(1) $\theta>1$ $s_{\theta^{n}}$ .
(2) $s_{n}$ maximal inequality ( ) $S_{n}$
$\max$ $s_{\theta^{n}}$ $\max$ , $s_{n}$
.
(3) $s_{n}$ Gauss order $\thetaarrow\infty$ $s_{\theta^{n}}$




LEMMA D. $\{\xi_{n}\}$ $(|\xi_{n}|\leq K)$ MS $\{a_{n}\}$ .
$A_{n}^{2}=a_{1}^{2}+\cdots+a_{n}^{2},$ $s_{n}=a_{1}\xi_{1}+\cdots+a_{n}\xi_{n}$ .
$E( \exp\{\lambda S_{n}\})\leq\exp(\frac{1}{2}\lambda^{2}A_{n}^{2}K^{2})$
$P(|S_{i}|\geq yKA_{i}\sqrt{2})\leq 2e^{-y^{2}}$ $\forall y\geq 0,$ $\forall i\in N$
.
.
(2) maximal inequality M\’oricz $[12]$
LEMMA E. $\{\zeta_{j}\}$
$b+m$




$g(b, m)=A \sum\sigma_{j}^{2}$ .
$J=b+1$
.
$P \{|S(b, m)|\geq\lambda\}\leq Cex^{p}(-\frac{\lambda^{2}}{g(b,m)})$ $\forall_{\lambda}\forall_{b,m}\in N$ .
$C_{1}$ ,





Borel–Cantelli Lemma ( $R\acute{e}nyi[14]$ )
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